Changes in Employment Patterns
While the public were not concerned about structural change in Hong Kong until very recently, Table 1 shows that the relative decline of manufacturing employment has started since the early 1970s. Similarly employment in financial and business services has grown steadily for the past thirty years before Hong Kong emerged as one of the world's leading financial centers. If sectoral shifts are not a recent phenomenon, is there anything special about the changes during the 1980s? Table 2 offers a partial answer. Columns (1) and (2) of the table shows the index of sectoral shift for various periods. The index is calculated by the expression i |s it − s it |/2 where s it is the employment share of sector i in year t. This index can be interpreted as the minimum proportion of workers who have to change sectors as a result of sectoral shifts. An alternative measure for the extent of sectoral shift, shown in columns (3) and (4) of Table 2 , is the standard deviation of the growth rates of employment across different sectors. Both measures indicate that the pace of sectoral shift was faster in the 1980s than in earlier periods. The trend towards faster structural change was particularly evident for the second half of the eighties.
That the pace of structural shift was picking up in the late eighties can also be verified from international comparison. Table 3 shows the index of sectoral shift for Hong Kong, Singapore, South Korea, Japan and the United States. As in Young (1992) , the rate of structural transformation in Hong Kong was below that in Singapore and in South Korea during the early eighties. However, this result does not hold for the more recent period. The rate of structural change in Hong Kong surpassed other countries in the period 1987-92. The accelerated pace of structural change suggests that the public's growing interest in this issue is not entirely unjustified.
To gain a more detailed picture beyond the broad trends of de-industrialization and the rise of services, a closer look at employment patterns at the two-digit level is necessary. To this end, I have constructed a data set from the 1976, 1981, 1986 and 1991 census one percent files. I recoded the industry codes for the economically active population to conform to the 1991 classification system. 1 This produces 25 two-digit industries that are comparable across different years. 2 For each industry I computed the total count of the number of persons engaged in that industry, their average monthly earnings, and a number of other sample characteristics. The result is a cross section of 25 industries repeated over 4 time periods at five year intervals.
Consistent with the findings from more aggregated data, this data set of twenty five industries indicates accelerated structural change. The rates of economic transformation were 9. 01, 8.51, and 10.20 for the periods 1976-81, 1981-86, and 1986-91, respectively. Moreover the change in employment shares are serially correlated: the Pearson correlation coefficient between the change in employment shares in 1976-81 and that in 1986-91 is .30 . This suggests the sectoral shifts represent permanent change rather than temporary aberrations or mere measurement errors.
The finer classification of industries afforded by my data set also confirms the broad trends shown in more aggregate data. Of the nine manufacturing industries in the census data, none gained employment share. Thus the decline of manufacturing industries is not confined to the hardest hit sectors (notably textiles, apparel, and plastic and rubber products). Similarly the growing importance of services is not limited to the financial sector. Among the fourteen services industries in the census data, only wholesale and retail trade experienced a drop in employment share.
Another trend evident in the structural transformation of the Hong Kong economy is the shift in occupational composition of the labor force. Unfortunately the occupational classification used in the 1991 census was based on a different set of criteria than those 1 There are no industry codes for the unemployed in the 1991 census. So the 1991 sample only consists of the employed population. Because of the small number of people is some industries, I have excluded those industries from the sample. Details of the recoding are available from me.
2 The industries are: electricity, gas and water (4); food, beverages and tobacco (31); textiles (32); wearing apparel (33); footwear and leather products (34); wood and wood products (35); paper products, printing and publishing (36); chemicals, rubber and plastic products (38); basic metal industries and metal products (39); machinery and electronic products (40); construction (51); wholesale trade (61); retail trade (62); import and export trade (63); restaurants and hotels (64); transport and related services (71); storage and warehouses (72); communications (73); banking and finance (81); insurance (82); real estate (83); business services (84); community and social services (91); recreational and cultural services (92); and personal and household services (93).
used in earlier censuses. To maintain consistency across census years, I can only recode the occupations into very broad groups: managers and administrators (1); professionals and associate professionals (2, 3); clerks (4); service workers and shop workers (5); craft and related workers, plant and machine operators and assemblers (7, 8) ; elementary occupations (9); and others (0). 3 As expected, there was a general upgrading in the distribution of occupations. The proportion of workers who were managers and administrators rose from 5.0 percent in 1976 to 9.1 percent in 1991; and the proportion of professionals and associate professionals increased from 7.0 percent to 14.7 percent. Table 4 shows how the changing distribution of occupations varies across industries.
Perhaps the most interesting feature of the table is that the increase in percentage of managerial and administrative workers is higher in the manufacturing sector than in other sectors. Moreover the proportion of clerical workers (group 4) in the manufacturing sector increased substantially by 7.9 percentage points while the proportion of direct production workers (groups 7, 8, and 9) fell by 21.7 points. This is consistent with the view that many local manufacturers have moved their production facilities to China and used Hong Kong mainly as a distribution and control center for their regional operation.
The degree of de-industrialization in Hong Kong, then, is greater than that suggested by the decline in total manufacturing employment alone.
Effect on Inter-Industry Earnings
Observed relationship between employment and earnings depends on underlying demand and supply. If sectoral shifts are the result of the changing composition of final demand, one would expect that earnings will rise in the expanding sectors relative to the declining sectors. The magnitude of the response is a measure of the elasticity of labor supply to individual industries. On the other hand, workers' preferences might have changed. For example, some argue that as income and education improve, fewer people are interested in manufacturing work. The reduction in supply of manufacturing workers will result in reduced employment and higher wages in the manufacturing sector. To empirically distinguish these two effects requires the use of instrumental variables. However, as in most labor market studies, it is extremely difficult to find valid instruments that can safely be presumed to shift only the demand or the supply curve. In this paper I will follow most researchers (e.g., Bound and Johnson 1991; Murphy and Welch 1991; Katz and Murphy 1992) in assuming that shifts in industrial composition reflect changes in demand. A priori, this seems to be an especially reasonable assumption for the case of Hong Kong. The opening up of the Chinese economy, where average wages are about a tenth of wages in Hong Kong, is bound to have significant impact on the demand for labor in Hong Kong. The rate of economic growth in southern China has been unprecedented by historical standards, and Hong Kong's investment and trade links with it multiplied in the past decade. All these are major developments which happened in a short period of time. On the other hand, shifting preferences for employment in alternative sectors, if they happen at all, are likely to affect only the new labor market entry cohorts. The effect on the relative supply of labor to different sectors is likely to be small and gradual.
These considerations partially justify the decision to treat sectoral shifts as exogenous. Table 5 displays the regression estimates for the change in mean sectoral earnings on the change in employment shares and on other variables. The data set consists of 25 industries observed at 4 census years. Since the regressions are performed in firstdifferenced form, the effective sample size is 75. Dummy variables for the three five-year intervals are used to remove time-specific effects. The error terms are assumed to be serially correlated but independent across sectors (i.e., the covariance matrix is of the form Σ I 25 ). The regressions are estimated by maximum likelihood method. I concentrate on the sample of men because male workers are the more stable component of the workforce and because there were significant changes in the structure of female earnings during the period (Lui and Suen 1993) . The dependent variable used in the first three regressions is the change in mean log earnings in different sectors. Column (1) indicates that changes in employment shares are only weakly correlated with changes in relative earnings: sectoral shifts account for less than .3 percent of the variation in sectoral earnings growth. Columns (2) and (3) controls for changes in demographic characteristics and in occupational structure in each sector. The demographic and occupational variables all come out with the expected sign. Moreover, with these control variables, the coefficient on change in employment share becomes statistically significant (at the .01 level). In the last two columns of Table 5 , I controlled for demographic characteristics in a different way. For each census year, a human capital earnings regression is estimated for the sample of men. The independent variables include place of birth, marital status, activity status, education levels interacted with quartics in age, and a dummy variable for each sector. Holding all the other demographic variables at their mean value, the coefficients for the industry sector dummies will yield a predicted wage for each industry.
The change in the predicted wage for each industry across census years is then be used as the dependent variable of the regression. The results are similar in pattern to those in the first three columns. 4 While earnings in expanding sectors seem to rise faster than earnings in declining sectors, the magnitude of the effect is rather modest. The standard deviation of the change in employment share in the sample is about one percentage point. According to the coefficient estimates in columns (2) and (3) of Table 5 , over a five year period, sectors which experience a one percentage point increase in employment share will show a 1.8 percent (1.8 log points) higher increase in earnings relative to sectors with no change in employment share. The average growth in real earnings, by contrast, is about 22.4 percent. Figure 1 gives the adjusted variable plot (see, for example, Chambers et al. 1983 ) of change in mean log earnings against change in employment shares after adjusting for changes in demographic and occupational structure. 5 The lowess fit (Cleveland 1979) of the points near the middle is almost flat. This may be due to measurement errors in employment shares, or it may reflect genuine non-linearities in the response of earnings to sectoral shifts. The ±2-standard-error bounds also show that the relationship between 4 These regressions do not hold the unobserved characteristics of workers in an industry constant since panel data are not available. The estimates would be biased if the quality of movers and stayers are systematically different.
5 The two extreme outliers are observations from the construction industry. I have removed the construction industry and re-estimated the models in Table 5 . The coefficient on change in employment share falls from .018 to .014 but remains significant at the .05 level. Other coefficients are broadly similar to those shown in Table 5 . employment growth and earnings growth is not particularly tight.
The lack of a strong relationship between employment growth and earnings growth indicates very elastic labor supply to individual sectors of the economy. Since a one percentage point increase in employment share (which corresponds to a 25 percent increase in relative employment) brings about a 1.8 percent increase in earnings, the implied elasticity of supply is 25/1.8 = 13.9. Two factors contribute to this large measured elasticity: (1) Employment and earnings change are measured over five year intervals; and long run elasticities are typically larger than short run elasticities. (2) Classification of labor markets according to industrial sectors is an imperfect way of delineating the extent of the relevant markets (see also Stigler and Sherwin 1985) . For example, an office clerk may care very little whether he works in a manufacturing firm or in a financial institution, and the amount of sector-specific human capital for such a worker is also likely to be small. These two factors suggest that concerns about a permanently depressed sector are premature. The evidence shows that Hong Kong workers are relatively mobile across industries 6 so that large sectoral shifts are only associated with minor changes in relative earnings.
Effect on the Disadvantaged
The economic transformation of Hong Kong in the past decade has involved a shift towards education-intensive industries: the correlation between average years of schooling in a sector and the growth in employment share is .23 (t-statistics = 2.02). Other things equal, rising demand for education will increase the earnings of more educated workers relative to less educated workers. Some (e.g., Schultz 1975; Bartel and Lichtenberg 1987) have also argued that more educated workers are more flexible and adaptable to change.
If this is the case, workers with relatively little education would suffer in periods of rapid economic transformation. In the United States, it is well documented that returns to education have risen sharply since the 1980s (Murphy and Welch 1989; Juhn et al. 1993 ).
Did Hong Kong share the same experience?
To assess the changing returns to education, I have estimated a human capital earnings regression on the sample of men for each census year. The independent variables include marital status, activity status, place of birth, and six education levels interacted with quartics in age. The predicted log earning at each education level at the sample mean is then calculated. Table 6 While Table 6 shows some evidence that people with little education fared less well compared to others in the 1980s, it is difficult (and too easy) to discern a trend from four data points. To investigate the changing returns to education, I have collected the unpublished tabulations from the General Household Surveys from 1976 to 1991. Figure   2 shows the real log median earnings for the sample of men with secondary, primary, and no education. The figure clearly shows that the gap between the secondary school graduates and the uneducated has widened (from about 20 percent in the late 70s to 33 percent in the early 90s). 7 The link between widening gap for the uneducated and accelerated structural change, however, remains to be established.
Another group that is commonly asserted to suffer from economic transformation is the elderly. People have argued that old people are less adaptable to change and will lose out in periods of rapid economic transformation. There is some evidence that old people are less likely to leave a declining industry and that young people are less likely to enter it. As a result the average age in a declining industry will increase. I estimate a model in which the change in average age in an industry depends on the change in 7 For people with primary education, the gap fluctuates but shows no definite increase. I have also plotted the gap between university degree holders and secondary school graduates. The earnings data for degree holders are very noisy and there does not seem to be any trend either. employment share. The coefficient is −.38 with an asymptotic t-ratio of 1.39. However, the results in the previous section also suggest that earnings growth in declining sectors is not substantially below that in expanding sectors. If this is the case, elderly workers need not be especially hard hit by structural change.
To compare the earnings of workers of different age, I use the human capital earnings regressions estimated earlier to construct an age earnings profile for each sample year.
Using the estimated profiles (which are polynomials of degree four), one can compute the growth in earnings for workers at various age. 8 Figure 3 shows the earnings growth for the periods 1986-91, 1981-91 and 1986-91. Compared to younger workers, the older age groups seemed to experience slower growth during the period 1986-91, but they also experienced faster growth in the period 1981-86. Over the entire period, there is little difference in the growth of earnings by age. 9 The fruits of economic growth are shared more or less equally by workers of all age.
Old age and little schooling are crude characterization of the economically disadvantaged population. A more direct classification of the disadvantaged group is based on earnings. The question about the impact of economic transformation on the disadvantaged then boils down to a question of how it affects earnings inequality. As shown in Table 7 (A), the Gini coefficient for male employment earnings has risen from .386 in 1976 to .427 in 1991. Other measures of earnings inequality tell a similar story. For example, the standard deviation of log earnings has increased from .64 to .70, and the gap between the tenth percentile earning and median earning has increased by 22 log points. The measures in panel (C) are based on the residuals from earnings regressions.
They also indicate a trend towards greater inequality.
The trend towards greater wage inequality has been observed in a number of developed countries (e.g., Katz and Ravenga 1989; Green et al. 1992 ). The cause of rising 8 The computed growth rates are age-specific rather than cohort-specific. 9 The estimates are based on employed workers. If older workers who suffered large earnings loss retired early, this would induce an upward bias in the measure of the earnings of the elderly. However, while the male labor force participation rate did decline over the years, the decline was modest and steady and was probably due to the income effect. There is little evidence that early retirement accelerated as the economy was undergoing faster structural transformation.
inequality is still a subject of active research (see, for example, Bound and Johnson 1992) . In an accounting sense, sectoral shifts in Hong Kong contribute to rising wage dispersion because employment has shifted towards industries characterized by high inequality (such as the financial sector). Following Juhn et al. (1993) , I decompose the variance in log earnings, σ 2 , according to the formula:
where s i is the employment share of sector i, σ i and w i are the within-sector variance and the within-sector mean of sector i log earnings, andw is the overall average log earnings.
The change in variance through time can then be attributed to: (1) changes in sectoral shares; (2) changes in within-industry variance; and (3) changes in between-industry variance. Table 8 
Effect on Unemployment
The sectoral shifts theory of unemployment holds that periods of accelerated structural change generate labor market mismatch and increase the extent of frictional unemployment. Lilien (1982) offered some evidence for the relationship between sectoral shifts and cyclical unemployment in the United States, though this is disputed by Abraham and Katz (1986) and by Murphy and Topel (1987) . For the case of Hong Kong, the relevant time series is too short to allow a detailed investigation of the relationship. I have constructed a yearly index of sectoral shifts based on 46 industries using data from the Survey of Employment, Payroll and Vacancies. Figure 4 plots the movement of this index and the movement of the unemployment rate. A quick look at the figure will dispel any concern about the effect of structural change on Hong Kong's unemployment in the recent past.
Another common concern about structural change centers around the ability of dis- (1) and (2) of Table 9 show the results. The coefficient on change in employment share is negative but is small in magnitude (a less than .1 percentage point increase in unemployment associated with every 1 percentage point fall in employment share) and statistically insignificant (at the .10 level). One problem of using ordinary least squares is that, since the unemployment rate is measured as a fraction of employment, measurement errors in industry employment will introduce a negative correlation between the disturbance term and the change in employment share. I use the lagged change in employment share as an instrumental variable and re-estimate the model. The results are displayed in the last two columns of Table 9 . The magnitude and statistical significance of the coefficient on change in employment share is further reduced.
Summary and Conclusions
This paper gathers microeconomic evidence to evaluate the impact of sectoral shifts on workers in Hong Kong. Among the main findings are the following:
(1) The rate of economic transformation has accelerated since the 1980s.
(2) Earnings in expanding sectors have risen faster than earnings in declining sectors.
The magnitude of the effect, however, is small and variable. A one percentage point increase (which represents a twenty five percent increase) in employment share is estimated to increase sectoral earnings by about 1.8 percent.
(3) There is some evidence that workers with no education face a widening earnings gap relative to other workers. There is no evidence that the gap between old workers and other workers has widened.
(4) The degree of wage inequality has increased. This paper, however, does not address the relation between accelerated structural change and the observed rising wage dispersion.
(5) There is no evidence that structural change increases aggregate unemployment or unemployment in declining sectors.
The findings here paint a picture of a well-functioning labor market that adapts smoothly to changes in labor demand. of the growth in real earnings. a Post-secondary includes matriculation, high diploma, and non-degree courses. 
